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Abstract of JP2004063460 

PROBLEM TO BE SOLVED: To provide a solid- 
state electrolyte fuel cell and its method, capable of 
obtaining a cell output even at a low temperature 
less than 500 deg.C and using a material easy to 
process with low cost as a separator, a housing 
material, etc., in a solid-state electrolyte fuel cell. 
SOLUTION: The cell is composed of an oxide 
proton conductor with composition expressed in Ba 
(Zr1-x Cex )1-y My Alz 03-&alpha (M: a trivalent. 
rare-earth element. 1>=x>=0, 0.3>y>0, 0.04>z&Gt 
0, 1.5>1>0) and an electrode with a catalyst 
performance dominantly composed of platinum. An 
electrolyte has a film structure with a not more than 
300 &mu m thick. 
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aiJfe-hiiJofcv'- Mi, :^7L*jKl2 0%T% ff^O. 7 40 
[0 0 7 4] 

^«)«&^}£-Cf^MUfcgJ:^^i 1 O O ,i mCOB a C e 
o. sGdo. 2Alo. 02O3-0 VMWf^ 7 »C e 

^fl:®8Srj^#ft«tfc, Jjclr, ±azB<^± 5lc:bT#f>n 
t:mmu mmwm? tim^i.. )mmm±ji^i:i^m so 
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[00 7 5] 

*:#C0. 0 0 4mW/cm2offl;^7*s»?>nfc, ^®-e 

[00 7 6] 
[00 7 7] 

nmfii.t. ^<Dmm^fT^irh<r>xh^. z.<Dwm\t. m 
mw^7]}-<D'>~hA^him-r^:fTmxhox. 

^M>-^-ftSr^^7t^y->'v'- KSr^U '>>S:< 
[0 0 7 8] 

^mmmX\±mMV.Um^. BaZro. eCeo. 2 
Gdo. zAlo. o 2 O3 - . SrfflV-'fc, g^ife>'<y ^> 

[00 7 9] 

Sr"fe7 5 5/^<?5^»c^U 1 3 0 O'C-ei 2^Mj!Sfefig 

(«fiit-e4 : 1) Srl|!&*a[»cDii^^(^*-r-®;6>b5i 

T:3?-/utslfyiii^U>'^-t?2 4^M«&«!.U> 
'4k. n3 2yty>zi.7^jU^—i:mi.X:>f7'^T<0^— 
yut^^y-Sr^^HtLfco 
[0 0 8 0] 

rwT% 2aro;^7y-s:p«-t-5. -oiiiRiSffliffl, 

1 9-o«:#?LStlKffl-eS)5, 




(12) 



[008 1] 

V^-i: LT^Ky f-zuy^^-zu (PVB) 
h (BBP) =Sr2w t%*D^-C;^7jJ— SrSSfi 

■V S/r^tt, *IIJ6«»|-eii. 5 O O At mi i(ft2 Omm /O 

/sec roiiftr-v'- hsrifeff mmm^. > 

- hSrlSJS^Iirfc. ^#P>HfO— h<75j?;?Mi l 3 0~ 1 
4 0/imCOJi:$T?$jofc, 
[0 0 8 2] 

Srfmbfc, *||J£C»JT*tt, ^WVi?'— <^PVBSi£rl 

2wt%. •5raHfl?sr4wt%tcL3it, ±fs.mm\zh'i^^ 

0 0~1 2 0/zm-efeofc, 20 

[00 8 3] 

'y— M tt. ^JlKmm i^- h 4 tfc?: 2 c m:ft iZ^ 1? ffit 
•7 . 8 0"C, 4 X 1 O P a "CADJEE LXW® bfc, 

0 0gmS-C&-5. r<??^IS-e. «^;^Sr#iaL, 16 

0 0*C, 1 0«FM, ^^tpt?«lfifebfco m9fEJi*So3t'> 
-htt. »5**)0. 3 Smm-e, i»«B!i:#^a«s«li:ro 30 

—i^mmi^-ch^. fei»f!i«tt, #ilE^Ji«ai2«?JB!l^:^^ 

»ffif*il*i8'<fci:C^, 1 X 1 0-3 niL • mm/a 
t m • m i n • c WToaMa;ttt?^^)^*^«ettSr 

LTV ^ 5 i: ;4S*3d>ofc. 
[0 0 8 4] 

bTei^;«7— ;^ M 3 SrM^, 2 0 0'C-e*:-y 

1 • 1 2 2 (^-fr^k@«¥® 1 2 *s«)t*^■i|B^ i: b-c t 

[0 0 8 5] 

*:*C0. 00 6mW/cm2, 3 0 O'C'C 1 mW/c m 

2 <Dmt)timhixtc. mm^h 3 0 o'c*-c^i|sf«?&i: 

[0 0 8 6] 
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b, ffl-&St««-r5t«^-eH:/jtv>b, K^^-r/w— 
K=3f=-\'5'7'tMS-t-5'b<7?-eil/£V\ S/c, ISm. #3FL 

UliSeiJT-ttm^JSffiltfc, #?LK^ffl4tfeSrfflV^fc;4S, 
0iJ^Wf|ft«l» 1 tfcwPf®tc#7L®lBSffl 3tSr-f -oMiaT t> 

[0 0 8 7] 

(II160IJ6) 

t><o-c-fo5, r<^Mfe»i. m^myo h>^Bmi^<7)mm 
mtvx. «sie^7y-roi^-H*-e>«iig-f-5*j*-e 

[0088] 

y^mmmxti. mMmtmzBaZTo. 4Ceo. 4 

I no. 2AI0. 0 2 O3 - o Srffiv>fc, ±iE(7)|llig 

5 /^xnWM't^: b, qzt&^aS;4S 1 5 n >'£AT(C/i5 
^Xl^Wm^VtzL. r<D}g'g'*&i^SrJ3jiflgb. 

$fc«, -fey ^ yi^w^ldS^b, 1 300"C-e 
1 2l*M«lMfe^Sr^Tofc, J&?)ffib^, ^*^JSEW'<v-e 

>'l^W!=T'»4. iiaafSrl S^'n>'Ui.T{ri|a#byii, «&«fcb 

•:f<Dm^mm (ssitT-4 : d i:n^mm<r>^^^(Dm 
^ e^/un^rjj?— /PirTKy 3i^u'vssg-e2 4^M«&«^ 

b, # 3 2p< -jyv'*7^>'i'<J'-Srjib-C;><x-f 

r <n> d^-zu t^7y-Sr^>gtbfc, 
[0 0 8 9] 

?>:t;i^9y-SrS8«-t-5o ^7 V -m&^Wmi&l.-ft 
t bTJKy tr:=^/t-y^9--'V' (pvb) 
iSr6 w t%ig-e-b. ^bJc^Si^Jt bT:/^>'i''<>-i?/i' 
7:?^— h (BBP) Sr2w t%*DxT^7 y— SrSaSE 
b^b. /jj*3, ^SSEfiJi*&«ttJ:^Jb-cafitt-e^^»<Dfii: 
bfc» y-^rffS'-K-zi-^/wjl^b, X^ffilfglbfe 

-y S'T'tt, 500/tmtb, iKj20 mm 



-12- 




(13) 



- h^n^^-^tzo nhiMt->~ h<Dm^i-il 3 0~l 
4 0 A*mWJ?$T?fcofco 
[0 0 9 0] 

■5:0** 2 cm:ftlC^*)^»), 2 c m-^-Qmi^ 1 c 

m /.c 5 i 5 J' U - V v'— h Sr 4 tS:^ tti L 

4 X 1 0 7 P a -T?ADJBEbTaS Lfco -HSr. ±TSrT 
yu^-t-^coMfittl 0 O gg*-C'fc^, <S>ctr«^«PSr# 

tab. leooTc, 1 o^F^. ^-^^px-m^i.-ft^ 
mm-mmxm^\Wi i o o ^ m-e^oyt, :L<omm 

lX10~3niL. jnm/ atm'min'cm^ JgJt 
[0 0 9 1] 20 

4 <D WBf-Sffi 1 5 t LT e^^— ^ h S:^*, 8 5 0 

[0 0 9 2] 

i 5 1 4 1 b%m$- 14 2 «>— 

fC 1 4 ;OS«jt«-«SF i: bX tttlSg-rs r t «st5*»5. 
{0 0 9 31 

^^0. OOSmW/cra^. 3 0 0'C-eO. 5 mW/ 

mt\.xAm^^mr^z.tifiv^^i\,it^ 

[00 94] 

nw-mmMW^wm- s t # , y - v n** 

IIJ£0y-eJl¥«i>— H ItSc. ^•?&#->- h 4t!cS:ffiV^ 40 
tz.i)K ^x.«5F«'>-h2t!cX, ^lO&^v'-hStfcfi 

[0 0 9 5] 

[0096] 50 
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^5'lrffl^^fcMS:^o Ell o^r;*:||^SM-efmufc*8!|s^ 
«?ao«j5KS:^%-f-o mW^m ajr. SSl 3 mm. 

2 2 0 /xmOB a Z r 0. 4Ceo. 4lno. 2 
Alo. 0 2O3-«S:ffiV\ |R)|2|^C*^V^-C. ±mu(r> 

[0 0 9 7] 

fltFfBHDSr4''i>t LTiCSl 3. 5mm<D@(*:®» 

Si 6S:i|X)WL-C^:ro^igtgBS:gSlfb-C«ftf5§8P*»6>T 
100 9 8] 

8T?-fe>'U*s«^$n-CV>5. ttis^ ro3Ufe0iJ-T?H:. #^ 
[009 9] 

^^x:/^;^^!!*, SUS 3 04Sr^fflUT*>«?, Cr^ 
*»ttl8%s Ni8%. Fe7 1%. ^<r>^<DjtmZ 

%T•«^$^^-cv^5<. *fc. ^(Dmrn^mmti ixi 

SScb^&^lO. 5X10-6/K, llXlO-e/K 

1 15 isv \ r <o^^!!^!|B^«?&<?3ij«.«ffi®af n 2 c m ^ -c*> 

[0 10 0] 

rc^-fe/i-Sr, 2 oo'Ctc»?aL/j:/Jse>. ry-K. :*y 
Sr 5 0 c c /m i n wMiiTiSft ^ffiKS^-lr^To Tt, 

us3 0 4(73;»)DXii^^t;itS)ttt:t!ibT^fBXfc?), =1;^ 

[0101] 

'tis. *lllilS0iJ-eiim«®»wB aZro. 4Ceo. 4 
I no. 2AI0. o 2 O3 - o irffi^trS^SrfflV'fc 

v^L. wmh^'^xfi\,^<xh^\,\ is.1t. :^^m-(^ 

^— IdSUS 3 O 4:^7^i'U;^fllSr 
fflV-fctaJSr^Lfc^iS, ;^7'VUX|p||iSUS 4 3 O-etj 

[0 10 2] 
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mmskmti. 9~i sxi o-^/K-efesw^s^sL 

(0 1 O 3 J 

mm(r>m^i:^-ro mt^mmwi 9\z^ 2 0mm:^i, m 

^ 28 0 n m<K> BaZro.6Ceo.2Gdo.2A 10 

lo. 0 2O3-oSrffiV^. T/— K2 0. SffiWW* 

4. 2 X 1 0- ^^1*1 1 /i flmT-*) 
-5. r<OjlSSiiSFS?ifi.©ii®®®ffiai46 . 7 5 c m2 T-S> 

5. r«)-fe/l'Sr, 2 O 0*Ctw{S®U?i*St>^ 7'y_}r2 
O, ^y— Klr^>!r7K^. ^^^5 0 c c/m i n<OjS 
jS-eSKL, ^«|itilS:=fTofc, ;t*3, 2 1 1 , 2 1 20 
2 tt. 7k^CDAPi:aiPi4-?rH-Ptv^b. 2I3. 2 

[0 10 4] 

r <o^-&®?i!l*s A»t^««-C^ fcife*SrEI 1 3 tr^-t", 
— sH^-OJtinXtt^'fki^tifctSbT^^T-fct), [0108] 



[0105] 

'tis, 3|s:|llS0IJ-e{i®S|gtC 2 Omm^, 2 8 O 
naWB a Z r 0 . eCeo. 2Gdo. zAl 
0. 0 2 O3- o i:fl;®»ceikS:ffiV>yS:0iJiS:^L:rcd5, 

i^*l-W:G3 4 8-efcS i C =— t'-T 1^^^<0 tWCt^ 

[0106] 

Ell 4lrtt, Ell 2<7>*-^fl:?lkSrHX*flU^^N^'5? 

>'^^o«t»&Bis:^-ro Piia»c*3v^T, 2 5iimmunA^ 

i^^^^-efc 9,26 tt^JR^-^SI-d* t^^iS 
:ff:^mmU-r?h <0 . 2 7 •&JS5«-!|s|-«»P>'fc-5m«flE 

[0 10 7] 

m) ^5;i5v^|S^f, SfcJKJl (cm) Ai4^$\,^\iifm:^i± 

cm*) i!)iibi>, ffiasfel^!iS/^$v^^s^f. «?i!iai;^tt 



mmts^^ (Qcm2) ={1 y^^>mmms y cnoy^mmuTo) 

=itm^miQ c m) xl^( c m) 



^MMmXii. 0. 001 mW/c m8 SrS^&^ttcOT 
KffitU, C<Ot#(Offi|Bfe^^ Oii^lOOOOQcm 
2) ?^SJp(^bT. ^»/J^*^i|s^@. SfflRl 

IB'SWilsfO. igfflfflill'£«-i|sKX(D3m-c?Wfllibfc, ^ 



[0 10 9] 
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(jts^^ X mm) 




BaZr D.6Ceo.2 Gdo.2 0 t-a 


1000 


@ 


BaZr 0.4 Ce g.4 Gdo.iIno. tOs-s 


920 


© 


BaZro.4 Ce 0.4 Ndo.2 0)-. 


2050 


0 


BaCe 0.8 Sm 0.2 Oj-a 


1220 


0 


BaCe 0.8 Dy 0.2O3-B 


2340 


0 


BaCe 0.8 Eu 0,2 Al 0.02 Os-a 


1655 


0 


BaCe 0.8 Pi* 0.2 Oa-a 


4550 


0 


BaCe 0.6 0.2 


3310 


0 


BaCe 0.8 ^3. 0.2 Os-a 


8620 


0 


BaCe 0.8 Tb 0.2 O3-B 


46S0 


0 


BaCe 0.8 Ho 0,2 Of-o 


6770 


0 


BaCe 0.8 Ex* 0.2 Oj-a 


7930 


0 


BaCe D. B Tn 0,2 Oj-a 


9620 


0 


BaCe 0.8 Lu 0.2 Oi-a 


8440 


0 


BaCe 0.8 Sc 0.2 Oa-B 


2660 


0 


BaZr 0.4 Ce 0.4 Gdo.iIna2Al 0.02 0 a-a 


3260 


0 


BaZr 0. 6 Ce 0. 2 Gdo. lYo, i Alo. 02 0 3- « 


1580 


0 


BaZr 0.4 Ce 0.2 Gd».4 0 s-a 


12000 


X 


BaZr 0.6 Ce 0.1 Ino.3 0 3-a 


10050 


X 


BaZr 0.8 Ce 0.5 Ino,2AlD.a5 03-s 


10100 


X 


YSZ 


>50000 


X 



[o 1 1 01 



[O 1 1 1 1 

[01121 
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(16) 



m2 \ *lll6M»-*J»t5?8«#f4««liSr*-t-E-C*>5„ 

(1214 1 *llli£0iJti*sJt5«fl&»wJ;-5«^K«3SfiaJ5r^ 
-i-mxthifo 

[071 *ISli€ajtJ:j3»t5m-fe/KO»fffi0-e*>5„ 
[08] *IIJfe^J(c:*i(t?)m-fe^KO»fBo0T-fc.5. 
[09 1 **ltMi;i*3(t-5®?airyKO»fffi0-efo5o 
[0101 «-&«?&<^5^#«0T-fe-5<. 



70 



2004 — 6 34 60 



30 



101 11 01 O(^^m#t£^Sr*-r0-Cfc5o 

[0131 01 2co%fl;#f4SrS^-t-0-efc5, 
[0141 ^>!J'5;':^;/Sr^tf«-g-Wi!l<O«£B&«^0-eS> 

[^J^roSiWl 

1. 4 ftilSf 

2. 7 

3. 6 iiijJfdE->^»/Ig^ 

8, 15 ^'^mM 

9 #7L««ffi 

10 ItJ—^^l^^yy^-^^^ 

1 2 mmm^^n-mtmrn 

1 3 e-&;!;-7j?v«M 

1 4 w-mw%nw--mtnM9. 



[011 



[021 

















014 






QI2 






ai 






aoB 

QIS 


\ 






& 




002 











9Z 186 300 424 S66 736 956 
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